WO 2005/036648 1 PCT/JP2004/0 14386 

w m m 

[oooi] ?.<Dmw it. m^-m. mnm. «r«3t . m?m. mmm, xmm<D=^*^-m& 

[0002] ^Jx.fi#fF5:j^i^fB^ttfc<J;5^. ^te2^©*ffifflfcjgfifc**u ^/v=¥ 

[0003] n^m^-m. ^^—mmf&ffimz$3\,^xm$ivtz.m 

m^wm^^xmum^mm.^n^o 

#fF^Cmi:#Pi¥6-350122^-^ 

[0004] %w%h\t, ftte<D^*^-m&Mm^K^^xmmimM^tcm%:, wr© 
[0005] ^/^—mm^m^mm^mnmir^ ^utMM^x^mirz. 



WO 2005/036648 2 PCT/JP2004/014386 

[0006] te±&<D&Dtmm*M#:~rZ>tz.#> \Z.t&fltz&<DXW , MX*#l5k &J 

[ooo7] ±x&o g tt&iifiH-^c i^isK k^s^/^— *fttfcm*^tt* ^tM^ 

tivtmxmmzti, ^^-mmmmm^xm^tcm^mtim^fxm 
z> 0 ±Mnm^nmm^ wm^ti^ti^mMm^mm^tixm, &ms.mz*. 

(Dr^m^ti^^^/^^m^cmm-r^nmmm^x^^o 
[0008] z<D&m izmz^^—mtkmrn^^ ^x, ^mmmtti^tna^ n^-r 

$tiztfT>'i/^&j*t>mffi&mzxfa\zr^x&* \z.m<ftz>£5. nj£&mm 

4Xtimnmtt%<ftz><D%m<:z.bt)>x%z> 0 
[0009] z<Dmmiz&z^As^~mtiim*ttzs^x* ±mmtjm^ ^n^—nm 



WO 2005/036648 



3 



PCT/JP2004/014386 



[ooi i] z.<Dmw Kxtiti. &m<D*-*^— m& tom^ttt&vx^ mmm^-K^n 

[ooi2] miM, ^<Dmmimz^*^-m&mm^(DmnMm<Dffi&%m~t¥wm 
xh% 0 



WO 2005/036648 4 PCT/JP2004/014386 

[0013] i-^/^—mmmm^ n-^*^— mmj&mm. is-**, i7-#m 

7-7n-f^y^7a-^y, 29---m#y-fe^hfflMOSFET N 31"-m#ft;J± 
gggUBMOSFET, 39-JS*ru 53-P§!jSi»U 55-NS#3f 

[0014] WT. ^(D^PJ {c#6^/^-^m^T-O^^W!l^, 01-IS5Sr#flaUfc 

[0015] mitt, ^©^K^#5^/^-^ttJ^^omi^Jfe^lofl|^Sr^i-5PiSig 

[0016] ^©Mi|IJfi^^5^/i^— Blt^£;h,fcJ:5fc:* 
-M«l 1 £ffi7^?B2 1 ^«r#^o 

[0017] ^/^—mmmmmm. mfw&. ~*snyt. m,*mm<n^*/^— 

<DA&#fafrb&Xmj&M1fc(Z<DmiM1&ffl-e^ 500 n mX 500 fi m)"T?fc5 0 
[0018] jHufij£:fi4ei l^St^, ^raveftas^/vaf — iifgi^ii©- 

[0019] «Bl&tiventt^ 2VNtz:E^Jg^$^«Sfi[0^«^:i7Sr^tp«EE^Sd 
[0020] a^jvaf— JMJ&ttttii* «ffii5&tf#JEEJ£tfci7fci % El2^^$tLfc«J;5(-, ¥ 



WO 2005/036648 



5 



PCT/JP2004/014386 



fej&ftmimimmmx^ looo^mxioooMno-efc^o ¥m&&fo5ife. m 

[0021] mm(D^)±mm7xm^titcn^mnmmmMi9immmm^tixm, 

^mm.^i7Kx^^titcmmmtimm^K.hti^<Dx\ m3^^thtcx^ 

mzjjfa. -fftfrib, mts^icDmm^w^nxm^^^^^rm 
±&mMvtcvtwix'&* Km<m, ^*^—mmi&mmiiztt\^xi'D<D7$^r 

¥mfom55\cx±)&£titc.mffi^ ±M^y^;vm^Kf^xmtiW>2i^ 
m~rz> 0 &r vh^m<D-iQi7a^iEmm^-h, mmi7b^mm^ 

[0022] tti^7§P21}* x 7D-T^y^f^7a-S/3y7^(FDA)tfeot, cx^/l^p— 

j&fute^i i \Hxm^tc.m^wmu mmm^mi^ m -r^m&m^mts 

7n—Tj>yr^7~—i?3>27bnffiV^iyhmMOSFET29bmffimj£^&m 
MOSFET3 1 £3ra- 

[0023] w^w-b23n, ^/^-mms^mm i trnm^tix^ ^*/^-mm 



WO 2005/036648 6 PCT/JP2004/014386 

[0024] *fc, ^^i/y-h23lC^$^cm#«, ^SG(CA^J$tvfc^n5/^fs-^0 
[0025] T«7k7Vhy-)>25te, h23i:g^ttr*3«9, IKJ^y— h23j&»fc 

[0026] y-Syjry— h23fat>Mjj£tltcWffife, Z.<DTVh^yh?—h25&mmU 

T^-yy*^^—i?3ls27\zm^TZ> a ±3&<D£5\Z., W^y?—h23%.UT'?h7' 
S*y— h25te, m^/l^— ilMJE&Ml lJ&^n— f^f^7a- v%^27 

<Dmffi<D&W}&&ifflhz>\< ^nm&irZo ^sGizA^titi^ti^m^<D^mu 

T!7h^hy— h250m^35T^J^$n5^^^/VJ:9t i (£<*t),^>'^y 
-h23tC^$nfcm#«> T!7^^hy-h25^<7)#«j^f F ^$^„ -75, tfl 
^SG^A7J^tvfc^D5/^-^(D^3ffiU-</V/6SH^/V^S^ % IK^T*— h23 
omffi33T(C^$n^^V^/^F^T[7h^^— h250«fig35T(^ 

X^^^V^^--v ? 3>'27i:{^*^{-^il$^-^^§o 
[0027] 7o- f^f-f7a- v%:/27J3\ iliSONl^i«:©f ^(D7n 
— f>fym7a- ^ 3 >-27f*, «#/»ALTl v£V 5£«{£&#U 



WO 2005/036648 7 PCT/JP2004/014386 

FET29(Z)y— J^HcgSB&JvCl ^ 0 
[0028] C<Dtt^fyir5/hfflMOSFET29©y— MfiHf-tt, iWRG^J^tbTl >5 0 

[0029] ^S^/^XW^/V^fcSy^^Mf^^m#y-fe^hfflMOSFET29^>y— 
WA;fc&h/CV^#«:, m^fyir^hffiMOSFET29fi#^M^^^ 0 — 
^3SW^/V^H^^/VT^yir^Hf^^*#yir^hfflMOSFET29(D^--h^ 
^fcXfc&iVCV «#y-feyhfflMOSFET29{*^il^^^^o 

[0030] ffi^RDte, m#y-fe^hfflM0SFET29OKW^^^^ttT*5«9, — 

jE«JE*SppJn**T^o -^m ; ^fy-fe^hfflMOSFET29^^M^{-fc?)^ttt, 
-^^f^- ^3^27^^Ab^m#Sr#ttl-t-^-^^-et %7 i3— 

[0031] SSHL^Att, *#mffi^ifefflMOSFET31<Dy— ^^-td^^nrv >5„ 

7P-f-f^7 a - v ? 3>-27^— ^it©ii;tt, ®/± (v ) a*. m# m/£ 

cc 

^fflMOSFET31C>y— HSmcfrlj&D***!,, 70- "r^iff^ a.—^n^n\Z. 
mffi asSEAUfci^ Ktt, ^AbfcS#*^^Cfc«ffi (V ) asmBE (V ) tf>£>«C 

e CC 

S>*k ^^Cb^fcmffi (V -V ) m#«ff^^fflMOSFET31oy— h$Q 

CC e 

[0032] S#«iE^mfflMOSFET31<^KW^«^-tt, S^ODte^&h/CtetK i<D 
i^T-ODfi, — S<OjE«EE36SRP*D$^rv^ 0 m#Sffi^^fflMOSFET31<DHV 
-f^m*. S8l*^BlJ:g8tt$tb-C*5«9, S«ft^Bf4 % ^^390— WlZfflgfe 

&fvrv^ 0 ^^(9 N rc^/v^— *^JS®#llfc"r38£L-C7i3— T^f^T^ 



WO 2005/036648 



8 



PCT/JP2004/014386 



[0033] sk±<D£5\^ z.<D$&i$mmz&z^*^—mtfimm*"ei±s nmi&tti? 
nmfim.m\ i (nm^mss) xm^vtzm^^m^^y^mm^f^ 

[0034] Z.<DmiMMM\Z*5^X. mt)1®2U^ yn— ; TA^ ; f-C7^-^ay27b, 

M£frtcnm*7v—^>'yT^7~—i?B>27\z:wm£tiz> 0 

h23RXfT^by P ^b^—h25{^^X^—^>V^y^—^3^27^(DmM(D 

&m&itom&tix\, >zt, ^*/^~mmmmm 1 ft-e^u^m^ *J7n- ^ 

i^B>27^mAir^b\tts:<, ^/^—Mffiltm&llbzrv—^ 

T&y^7~—z?a>27t&mmmzfrm&tm ^<dx\ ^/^—mm^m 
mi<D®mz, ?v—^>'y^7~~i?B>27fcwm&thtcmffimL&nfcm-%- 
^mgk-tzm^m^tftev&o T^yf^^— ^^27<ommtt^ -7 

"t?*>5o *|«5JS:««1 lb?*— y-r-y^^^— i?a>27 bifi 

®mmzftM^mimf$.£tix\,^<DX\ wm^ntcm^m^mmm^xitmB. 
m^\m&ttmz^%Mx*'bis<~rz>z.b&x*z> 0 
[0035] #jeej&#l17j*. mmMi9^h<DmMmtimm 



WO 2005/036648 



9 



PCT/JP2004/014386 



39#tt, i ^i*bt> 2 l & 3|t#»tR5llz:^-r«j8S«tt3S:v\ 



WO 2005/036648 



PCT/JP2004/014386 



m^mm 

mmmm^ti^eti^m^mmm^titim^mm^xh^x, w:mmm^h(D 
mm^^-mmmm^xm^tcmmm^wmu mmm^mKm m 



WO 2005/036648 



1/5 



PCT/JP2004/014386 



mi] 




WO 2005/036648 
[02] 



2/5 



PCT/JP2004/014386 




WO 2005/036648 



3/5 



PCT/JP2004/014386 



[133] 




WO 2005/036648 4/5 PC T/JP2004/0 14386 

[04] 



-O 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/014386 



A. CLASSIFICATION OF SUBJECT MATTER 



Int. CI 7 H01L27/148, H04N5/335, G01J1/02 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L27/148, H04N5/335, G01J1/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 55-165687 A (Fujitsu Ltd.), 
24 December, 1980 (24.12.80), 
Full text; all drawings 
(Family: none) 


1 

3 


Y 


JP 53-27382 A (N-V. Philips' 
Gloeilampenfabrieken) , 
14 March, 1978 (14.03.78), 
Full text; all drawings 
(Family: none) 


1-3 


Y 


JP 57-105893 A (Tokyo Shibaura Electric Co., 
Ltd.) , 

01 July, 1982 (01.07.82) , 
Full text; all drawings 
(Family: none) 


1-3 



I x I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents' 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T' document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 November, 2004 (09.11.04) 


Date of mailing of the international search report 

30 November, 2004 (30.11.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/014386 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 5-75090 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

26 March, 1993 (26.03.93), 
Full text; all drawings 
(Family: none) 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



serum-?- PCT/JP2004/014386 



A. Zfflom-rz&Kto&K (HBWIWWH (IPC) ) 

Int. CI 7 H01L2 7/148, H04N5/3 3 5, G01J1/02 



W3S«rtfofc*/MWSf» (HBRWff^R (I PC) ) 

Int. CI 7 H01L27/148, H04N5/3 3 5, G01J1/02 



B#HggJB#r5g4S3& 1 9 22-1 996^ 

sxm&mnmmmtem 1971-2004^ 

0 ttMmmaatm&m 1996-20 0.4* 

BsfflSMUMHftdMR 1 9 94-2004f 







■aw-* 








X 


JP 55-165687 A (W±®^^#%h) 


1 




1 9 8 0. 1 2. 2 4, £M (77 5 1)^1) ■ 




Y 




3 


Y 


JP 53-273 82 A 


1-3 




. (oc3* . • ^ • 7/1- — r 7^^777°^ ^v) 






1 9 7 8. 0 3. 1 4, ±X, ±M (77.5 11^41) 





H c4TOfkeicfc:jdfcftsW£Jv , cv>&. 



Taj »fcBBtoab*XII*TW:ft<, -$!Wi£fl5*^£^1- 

roj nsatej:ajia%, mm, M^m^mRi-^XB. 

rpj PURtfWBflT'e, a*oflBIMt«>»«>**ii:ftatiUil 



r&j ra— /<fyb77 ^ sntt 



HRWI3lESr3teT Ufc B 



09. 11. 2004 



BrnnHMroaatR " 30. 1 1.2004 



0#iI4#fFJf (ISA/JP) 
100-8915 



@fg#-J§- 03-3581-1101 



4 L 



3 0 3 5 



3 4 6 2 



^PCT/ISA/2 10 (12-t-^) (2004#1J) 



BftttM-* PCT/JP2004/0 14386 









Y 
Y 


JP 5 7-1058 93 A (m3§C£»«Stf*5Sg?*fc) 
1982. 07. 01, £X £S! (77 5y-ftL) 

JP 5-75090 A b = ^^5£#*±) 
1993. 03. 26, £X ^IH (77?y-*U 


1-3 
3 



i^PCT/ISA/2 10 ($$2'<-i?<DM%) (2004flfl) 



